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INTRODUCTION
Aquaculture and fisheries are activities that share the same ecosystem. There is a strong interaction between the two activities. Aquaculture may affect fisheries in positive ways, for example, by providing alternative livelihoods to fishermen including the postharvest processing and marketing of aquaculture products. In contrast, aquaculture may negatively affect fisheries through the disruption of natural habitats via eutrophication, the escape of farmed organisms, and the use of chemicals and fertilizers (Gowen 1994 , Thorstad et al. 2008 . Fish farms can also be considered very large fish aggregation devices (FAD) attracting both juvenile and adult wild fishes in great numbers and diversity. This aggregation influences the local ichthyofauna directly and fish stocks indirectly (Soto et al. 2012 , Izquierdo-Gómez et al. 2014 , Arechavala-Lopez et al. 2015 , Izquierdo-Gómez et al. 2015 , Barett et al. 2019 . The stocks may be of interest to local fishermen , therefore, these displaced wild fish also become the target stock for local fishermen, who can catch them in large numbers and with low effort.
The Turkish aquaculture sector has been well developed since the 1970s. Marine aquaculture (or mariculture) started in 1985, and it has seen continuously rapid growth since then. In Turkey, total aquaculture production and total mariculture production reached 276 502 t and 172 492 t, respectively, in 2017 492 t, respectively, in (Anonymous 2018a . At present, Turkey has become one of the ten major finfish producers in the world (Anonymous 2018b).
As the main cultured species, sea bass, Dicentrarchus labrax (Linnaeus, 1758) , and gilthead seabream, Sparus aurata Linnaeus, 1758, have a 93.4% share of the total mariculture production of Turkey (Anonymous 2018a). A total of 425 fish farms, including land ponds and hatcheries, exist in the Turkish mariculture sector (Anonymous 2017). The majority of these farms are located in the Aegean Sea in areas convenient for aquaculture. Provinces of Muğla (in the south) and Izmir (in the north) are two main mariculture locations along the Aegean coast of Turkey, with 78 sea-cage farms in the Izmir area, and 269 farms in the Muğla region.
Furthermore, a total of 3987 small-scale fishing (SSF) boats (i.e., gillnetters, seiners, beam-trawlers, longliners, and the others) in the Aegean Sea participate in daily fishing trips (Anonymous 2018a). The Aegean SSF fleet represents 30.3% of total number of SSF boats in all Turkish seas. In addition to SSF, recreational fishers also have fishing activities around the sea-cage fish farms. The coexistence of recreational fisheries with small-scale fisheries and fish farmers has been a source of conflicts.
In the Mediterranean, the fishing activities of both SSF and recreational fishers have been increasing steadily in the areas where the aquaculture facilities were deployed Ertosluk 2010, Bacher and Gordoa 2016) . Formal regulation is needed to manage these maritime activities in Turkish coastal areas. However, due to the complexity and diversity of SSF and recreational fisheries, it would be challenging to implement effective regulations. This study was intended to determine social conflicts derived from the adverse social and bioecological interactions between fisheries and aquaculture and to ascertain the problems related to the aggregation of predator around the sea-cage fish farms.
MATERIALS AND METHODS
In this study, a total of 48 randomly selected fish farms were visited, of which 20 were in the proximity of Izmir and 28 in the Muğla area (Fig. 1) . The studied farms ranged from 1.2 to 200 thousand m 2 in area, and consisted of 4 to 220 offshore cages, deployed at depths of 35-60 m. The total production ranged from 140 to 5200 t per farm per year.
Additionally, a total of 28 fishery cooperatives and 33 fishing ports, located close to the aquaculture areas were visited to interview face-to-face cooperative managers and SSF fishermen. All necessary permits for this survey were obtained from the Scientific Research and Publication Ethics Board of the Ege University and all fish farmers and SSF fishermen interviewed were informed about the confidentiality of the personal data and their interview responses. The interviews were performed during approximately 10 min by two authors for SSF and fish farmers separately. A total of 329 fishermen, with 153 from Muğla and 176 from Izmir, were questioned between July 2015 and July 2017. As a result of interviews with fish farmers and SSF fishermen in both areas, a total of 377 questionnaires were gathered. The interviewed professionals represent approximately 11% and 13% of the active small-scale fishermen and fish farms, respectively. The questionnaire for SSF fishermen contained questions related to offshore aquaculture and vice versa, the survey form for fish farmers ask for their opinions about SSF. The questions asked were related to some sociodemographic profiles, current problems and mutual conflict issues, the impact of the offshore fish farming on SSF activities, and bioecological interactions such as predator attacks and fish escape problems.
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Chi-square (χ2) tests were performed to test differences between regions in answers given to the questions. The significance level α for a given hypothesis in all statistical tests performed in this study was 0.05. All mean values were given with standard error (± SE). All calculations were performed using the IBM SPSS Statistics Ver. 2.0 software package.
RESULTS
There are three groups of interest in this study, the fish farmers, small-scale fishermen (professional), and recreational fishers (mostly anglers but also spear fishers). The fishermen age ranged from 20 to 71 years (mean ± SD = 49.2 ± 0.85) in Izmir region, and between 27 and 78 years (48.8 ± 0.83) in Muğla region. Their fishing experience ranged from 6 to 60 years (29.5 ± 1.1) in the Izmir region, and 8 to 60 years (31.1 ± 0.96) in Muğla region. 84% of fishermen were members of a fishery cooperative in both areas.
Approximately 77% fishermen in Izmir and 71% fishermen in Muğla stated that they had problems with the sea-cage fish farms. In terms of fish farmers, 40% of those from Izmir and 54% from Muğla reported problems with SSF. In total, 53.8% of SSF claimed that they had net damages, caused by aquaculture equipment (e.g., vaults, anchors, and moorings). The conflicting issues for both groups are shown in Fig. 2 . The water pollution caused by fish farms results from the substrate pollution beneath the sea-cages by the accumulation of unused fish feed and fish excrements. Such bottom deposits are deadly for marine flora and demersal fauna.
In contrast, some SSF fishermen stated that there are some positive sides of sea-cage fish farms such as the enhancement of fish populations, especially pelagic fishes, and exclusion of a large-scale fishery in the area. However, numbers of SSF fishermen operating around sea-cages are between 25 and 50 people per day and recreational fishers reach 650 people, especially on weekends in Muğla region. Many of fishing boats get tourism licenses to work as a charter for recreational fishers. Therefore, the boats carry the recreational fishers to areas around the seacage fish farms for fishing activities. This phenomenon is a significant complaint subject of the fish farmers. According to them, the numbers of recreational fishing boats around the sea-cage farms ranged from 6 to 450 in Muğla and from 3 to 60 in Izmir regions.
Proportionally, 60% of fishermen in Izmir and 71% fishermen in Muğla reported a problem with recreational fishers, and 65% of fish farmers in Izmir and 57% of fish farmers in Muğla stated their problem about the same issue. Recreational fishers around the sea-cage fish farms were the main problem for both groups. Major complaints, stated by all interviewed, were indicated in Fig. 3 Additionally, 46% of Muğla and 60% of Izmir fish farmers mentioned fish escapes from sea-cages. The fish escapes occurred due to damages to cage nets, storms, fish fall from dipnets during the harvesting, and predator attacks. Furthermore, damages to cage nets, caused particularly by monk seal and bluefish depredation, were also reported by 18% of Muğla and 40% of Izmir fish farmers. These events were one of the sources of significant economic losses. Indeed, the losses of fish during the last year were approximately 5000 (more than 4 t) seabass in Muğla region, and 1000 gilthead seabream and 20 000 seabass in the Izmir region.
In terms of the predators, 84% of Muğla and 75% of Izmir fishermen mentioned predator attacks to the seacage farms. The common predators were dolphins, monk seals, bluefin tuna, bluefish, sharks, and sea turtles. Table  1 shows the observed incidences of predators around the sea-cage fish farms. Regionally, there is a significant difference between the observed incidences of monk seals for both regions (P < 0.05). Bluefin tuna and sharks were the main predators in Muğla region (south-eastern Aegean Sea). In contrast, seals and dolphins were the main predators in the Izmir region (mid-eastern Aegean Sea). Rarely, sea turtles and sharks were attracted to sea cages. Although 9% of fishermen observed sea turtles and sharks in the Izmir region, 8% of fishermen saw sea turtles in Muğla region. An increase in predator abundance was also mentioned by 18% and 55% of fish farmers in Muğla and Izmir, respectively.
In addition to conflicts between fish farmers and SSF, a significant increase of dolphins (i.e., Delphinus delphis, Tursiops truncatus, and Stenella coeruleoalba) has been reported by both groups. Moreover, they believe that Mediterranean monk seal (Monachus monachus), sea turtle (Caretta caretta), and invasive fish (pufferfish etc.) populations have been increasing in Muğla region.
DISCUSSION
We determined that about three-quarters of smallscale fishermen had a problem with sea-cage fish farms, and almost half of the fish farmers had a problem with SSF. In brief, the complaint issues concentrated on water pollution, fish attraction phenomenon of sea cages, space limitation for fishing, and the attraction of dolphins to the area. The recreational fishers had also problems with both SSF and aquaculture units. In spite of having a daily quota of 5 kg, the majority of them have been exceeding the daily allowance with the intention to sell the excess of their catch for profit. Moreover, the recreational fishers have been entering aquaculture areas not only to catch The main problems of coastal fishing activities, as highlighted by SSF, were the pollution caused by fish farms, the space limitation for fishing, recreational fishers, and net damage caused particularly by dolphins and monk seals. In contrast to accepting recreational fishers as a kind of problem by SSF, many of fishing boats get tourism licenses to work as a charter for recreational fishers. Therefore, the boats carry the recreational fishers to areas around the sea-cage fish farms for fishing activities. Furthermore, the pescatourism might be an extra income for SSF in Turkey. Piasecki et al. (2016) stated that the pescatourism activity can bring about various profits to the coastal (fisheries) communities, local authorities and self-governments, and obviously tourists. However, the current regulations do not permit any non-professional visitors on board of fisheries vessels. Pardalou and Tsikliras (2018) stated that the interactions between dolphins and coastal fisheries were a 'hot' issue that has economic, social, and ethical dimensions in the Mediterranean Sea. The growing abundance of dolphins increases the chances of gillnet damage. Villasante et al. (2019) stated that SSF in Thermaikos Gulf (Greece) competed with dolphins which constantly destroy their fishing gear (nets) and damage the captured fish. The dolphin attacks cause a decrease of soak time, as well as the damage to nets and captured fish (Pardalou and Tsikliras 2018, Villasante et al. 2019) . In terms of economic losses, Bearzi et al. (2011) stated that the economic cost of net damage caused by dolphins was €1000 per year in Italy. The most frequently reported cost of economic losses also ranged from €500 to €1000 in Greece (Gonzalvo et al. 2015) . There is a lack of information about the economic losses caused by the fish depredation by dolphins in the Turkish seas. We think that it may have reached the high economic losses as reported from the other countries.
Bluefish, Pomatomus saltatrix, are migratory pelagic predators that are distributed over continental shelves and in estuaries of temperate waters throughout most of the world (Juanes et al. 1996) . Schools of bluefish occur beneath coastal net-pens in farming areas and bluefish may enter the sea cages through existing holes or by biting new holes to prey on the cultured fish (Arechavala-Lopez et al. 2015) . Sanchez-Jerez et al. (2008) reported that the bluefish (ranging from 10 to 100 individuals, and TL range: 30-70 cm) attacked repeatedly three times a year in Turkey. In this study, the bluefish attacks to the seacage farms were also expressed in both regions studied. The attacks were responsible for more than 20 000 fish that escaped last year. Bluefish individuals seem to find an optimal foraging habitat around Mediterranean fish farms (Arechavala-Lopez et al. 2015) . Therefore, the owners of fish farms should take into consideration the possibility of increasing bluefish attacks to the cages in future.
The increasing incidences of fish-farm attacks by the Mediterranean monk seal in recent years were also reported by fish farmers in the Muğla region. The last study also verified this phenomenon with six sightings of monk seals from three fish farms in Muğla and a single specimen from one fish farm in the Izmir region (Gerovasileiou et al. 2017) . Previously, a total of 40 attacks on 11 fish farms in the Turkish Aegean Sea between 1992 and 2000, which resulted in damage to cage nets and the escape of farmed fishes, have been reported by Güçlüsoy and Savas (2003) . The interaction between monk seals and marine aquaculture is a well-known occurrence and M. monachus sometimes becomes one of the major problems for fish farms due to attacks on fishes in cages.
Some fish escaping from sea-cages can be caught easily by small-scale fishermen (I. Temiztepe and Ş. Kan, personal communication). Izquierdo-Gomez and Sanchez-Jerez (2016) stated that fisheries can play an active role in mitigating the genetic and competition risks posed by escaped farm fish. For example, artisanal fisheries were successful in recapturing over 60% of the biomass following a large escape event of gilthead seabream in the Mediterranean. However, there is a lack of studies on the impact of the escaped fish in the Aegean Sea. To assess the impact of escapes, the number of escaped fish from aquaculture and the percent decline in native fishes should be known (Anonymous 2008).
The nutrients originating from sea-cage aquaculture have resulted in enhanced primary productivity, leading to increases in wild fish populations and a doubling of fisheries landings in regions with fish farms as opposed to regions without fish farms (Machias et al. 2005 (Machias et al. , 2006 . Many of the fish species that occur at sea-cage fish farms are commercially important for SSF and are already subject to heavy fishing pressure. Especially, the professional gillnet fishery for bogue is very popular, as is handline fishery for sparids and carangids around the sea-cage fish farms in Turkey. Increased commercial and recreational fishing around fish farms has been reported in Spain, as well , Arechavala-Lopez et al. 2011 , Bacher and Gordoa 2016 . Recreational fishing pressure peaked during the summer (or holiday) season, but commercial fishing activity around the seacage farms did not show any seasonal pattern (Bacher and Gordoa 2016) . In the presently reported study, a similar activity of recreational fishers has been observed, namely, recreational fishing near sea-cage farms increases during both summer season and weekends. However, SSF around the fish farms usually concentrates during the spawning season of bogue between December and April and decreases during the summer season after the movement of spawned bogue to beneath sea-cages because SSF cannot approach sea-cage farms owing to the legal protection zone of 200 m around a sea-cage. SSFs are characterized by the usage of diverse fishing gear and the targeting of multiple species in Greece (Villasante et al. 2019) , as well as Turkey. However, the presently reported findings are in line with previous studies, indicating that the majority of Mediterranean and Black Sea stocks are overexploited (Vasilakopoulos et al. 2014 , Cardinale et al. 2017 . The specific nature of the Aegean demersal fishery results from the fact that the majority of landings and profit come from a large number of species, for which no assessments are available due to lack of data (Sgardeli et al. * ). Moreover, SSF in the Aegean Sea focuses on the wild fish stocks around the sea cage fish farms, owing to abundant, readily accessible fish. However, we think that these stocks around the seacages may be the last ones under protection. Because of that, the management of the marine resources would be more efficient through fleet capacity control schemes, improvement of selectivity, and protection of nursery grounds as this would ensure the viability of all fleet segments and promote sustainable fisheries (Tserpes et al. 2016 ). Furthermore, we suggest that the wild fish stocks around the sea cage fish farms should be taken into account by fishery management plans.
In conclusion, this study presents some conflicts between aquaculture and SSF in the Aegean Sea. Since 2007, the sea-cage farms have been forced to the open sea at least 1 km away from the shoreline (Anonymous 2007). Although this case opens space for SSF, the fishermen are displeased because the wild fish stocks move to the proximity of the sea-cages. The other negative impacts, such as those of recreational fishing, water pollution, disruption of the ecology and habitat, misconduct of fish farmers, and the attraction of dolphins caused by fish farms are ongoing, according to SSF. A wide range of conservation, management, and protection measures have been advocated and introduced in fisheries under an ecosystem approach (Morishita 2008) . Ecosystem approach fisheries management should cover economic, social, and cultural benefits that can be derived from fisheries resources (Anonymous 2003) . Therefore, further studies based on socioeconomic issues are needed for better understanding of the dimensions of incomes and economic losses of SSF and cooperation issues in the areas where the interaction is high. The implementation of an operational plan covers what would need to be done and by whom, when, and where. Moreover, this plan must include the timing, the resources (human and financial), the institutions and stakeholders that need to work together, and it must consider the practicality or feasibility of the proposed management arrangements (Soto et al. 2012) . We suggest that all stakeholders in particular small-scale fishermen, must be integrated with a management plan of the Aegean Sea and the cooperation among both fishing groups should be encouraged in Turkey.
